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Bacteriamia and Septicemia after Urological Operations By N. SLADE, M.B., F.R.C.S. Bristol THE familiar complications of urinary infection such as epididymitis and pyelonephritis are well recognized, and I wish to discuss a much less common but more serious complication-that of septicaemia which occasionally follows urinary sepsis.
Septicxmia, once dreaded in the pre-sulphonamide era, is becoming again more lethal due to the increased incidence of the antibiotic-resistant hospital organism. There has been a change of pattern in the responsible organism since 1937, for example, puerperal streptococcal septicemia is now rare, on the other hand staphylococcal septicaemia has become relatively more important. The incidence of B.coli endocarditis in 1,000 cases of endocarditis analysed by Perry in 1936 was 0-8 %, and there are only 4 examples recorded in some 5,000 autopsies performed by the department of Pathology in Bristol during the past twenty years-all 4 cases complicated operations involving the urinary tract.
In the past two years, however, there have been 9 cases of septicEemia diagnosed in our department; 2 of these were staphylococcal and the remainder Gram-negative septicaemias. 3 of these patients died.
The work of Gillespie (1956) on hospital cross-infection in relation to urological cases, has shown that most patients entering hospital with sterile urine acquire infection by cross-infection. The organism is often of the endemic hospital variety resistant to antibiotics and therefore the septicaemia is difficult to treat. In contrast, the patients with acute urinary tract symptoms at the time of admission to hospital are in general those with antibiotic-sensitive organisms (Kirby et al., 1956) . These patients, in our experience, do not usually get septicxmia.
In 1929, Scott reported 82 cases of blood-stream infection in urological cases from the Johns Hopkins Hospital, and a year later Barrington and Wright (1930) published their work on "Bacterihmia following operations on the urethra".
In investigating the cause of "catheter fever" they confirmed that this was due to a bacterioemia following the passage of instruments or removal of post-operative packs and hemostatic bags, and that it was limited to cases in which a urinary infection already existed. They obtained positive blood cultures a few minutes after instrumentation and again shortly after the first micturition and concluded that the organisms may gain entrance at the time of trauma and also at the time urine is first passed along the traumatized urethra. The organisms isolated included B. coli, proteus, pyocyaneus and the staphylococcus.
Before I mention the research we have done, and why we did it, I would like to describe some of the 9 cases of septicxemia that have occurred in our department in the last two years. These cases fall into two well-defined groups. In the first there is an acute or subacute urinary infection following instrumentation or operation. This is followed several days later by the classical picture of septicemia and is well illustrated by the case of Mr. H. J.-1 of 5 cases in the first group.
Mr. H. J., aged 65, a case of multiple bladder papillomata who had previously undergone some dozen cysto-diathermies without complication, was admitted five days after cysto-diathermy with a three-day history of rigors, pyrexia and diarrhoea. Soon after admission jaundice and petechial hemorrhages were noticed. The urine yielded a heavy Staph. aureus infection and a blood culture showed a pure culture of Staph. aureus-of the same phage type (42 D.) . This patient recovered on tetracycline, but nephrectomy was necessary later because of severe, chronic pyelonephritis.
Another case is that of a young man still in hospital. Reimplantation of the left ureter for stenosis of its lower end was complicated by urinary sepsis, pyelonephritis, ileus, and small bowel obstruction.
His clinical condition remained grave with severe toxiemia and a month after his original operation, septicemia was suspected when petechial hkmorrhages and diarrhoea were noted. A blood culture was taken, and oxytetracycline and later chloramphenicol given by intravenous route. There was a dramatic improvement in the first twenty-four hours and the blood culture yielded a growth of B. pyocyaneus with identical organisms in the urine.
In the second group of 4 cases, the illness was of much more rapid onset, bore a constant time-relationship to the instrumentation or removal of the post-operative catheter, and had all the characteristics of "bacterial shock". Our first case was a woman aged 44 who was admitted to our Department with anuria, twentyfour hours after a gynecological repair operation in which there had been much bleeding. On admission, her general condition was fair; temperature 100°F., blood pressure 125/80. There was no urine in the bladder and the same evening a cystoscopy showed gross cedema of the bladder base and an extra-vesical mass, probably a haematoma, was felt between the bladder and vagina. Right ureterostomy was performed. The urine showed a B. coli infection and a vaginal swab yielded a coli-form of the same type. In spite of antibiotics, during the next twelve hours her condition deteriorated rapidly and there was pyrexia of 1030 F. The blood pressure dropped to 70/50 although there was no further blood loss. The patient died just forty-eight hours after the first, that is, the gynecological, operation, and autopsy showed obstruction of both lower ureters by the pelvic haematoma. A blood culture taken before death yielded a pure growth of B. coli of the same sensitivity pattern as that of the urine. A very short time after this I was called to the ward to see a patient who had collapsed a few hours after removal of his catheter. He had undergone transurethral resection of multiple papillomata and hypertrophied bladder neck two days previously, and had passed urine just before his collapse with great difficulty and much straining due to partial obstruction with blood clot and debris.
I found him ashen grey, almost unconscious and with a blood pressure of 70/40. As there was some lower abdominal tenderness I thought at first of an extravasation of urine due to a ruptured bladder, also of some catastrophe such as coronary thrombosis or large pulmonary embolus. A little later there were rigors and a pyrexia of 1030 F., and because of the similarity to the previous case a blood culture was put up, and parenteral antibiotics given. Intramuscular chloramphenicol and intravenous oxytetracycline were used as the urine specimen of the previous day showed a B. colil pyocyaneus infection. The blood culture the following day yielded a growth of B. coli with the same sensitivity pattern and another Gram-negative bacillus which did not subculture. The clinical condition remained grave for twenty-four hours with sustained hypotension, but in three days he had recovered.
Yet a third case occurred a few months later. This followed' a retropubic prostatectomy and symptoms commenced three hours after catheter removal. Again a medical emergency was suspected and in this case a medical opinion was sought-the physician suspected massive pulmonary embolism, but in view of our past experiences blood cultures were taken and intramuscular chloramphenicol given. The temperature had by this time risen to 1030 F. and the urine showed a proteus infection. There was a dramatic improvement overnight and the following day both culture bottles yielded a pure growth of proteus. 4 cases then presented as "bacterial shock". This condition has received more attention in the United States. In a paper analysing 38 cases Ezzo and Knight (1957) define it as a septicaemia in which there is acute circulatory failure due to liberation of endotoxins, and there must be a positive blood culture and hypotension of 85 mm.Hg systolic or less. 23 cases were due to Gram-negative organisms, and 16 of the 38 cases followed operation on the urinary tract.
We considered that the apparent association of the catheter removal, or first micturition, with the onset of symptoms in the 4 cases of bacterial shock merited clinical investigation. We knew from Barrington's work that a transitory bacteriemia often followed instrumentation, and it was one step farther to postulate that something similar occurred when withdrawing a catheter along an inflamed mucosal tube in the presence of infected urine.
We have now completed investigation on a total of 50 patients involving some 200 blood cultures. In the first series blood cultures were taken from 19 patients shortly after catheter removal following operations, both open and transurethral, on the prostate and bladder. A control blood culture was taken the following day, and the first urine voided after catheter removal was cultured for organisms. This urine was infected in all cases, although in 14 the pre-operative specimen was sterile. In the first 9 cases I took the blood sample approximately one hour after catheter removal and these samples remained sterile. The interval was obviously too long and in the remaining 10 cases the blood sample was taken five minutes after catheter removal and in 5 cases we obtained positive blood cultures. The 19 control blood cultures remained sterile. You will note that in 2 cases the organism isolated in the blood culture was also present in the urine. In 3 cases we were unable to culture similar organisms in the urine, and in 1 of them the blood culture yielded a very scanty growth after eleven days' incubation, and could have been a contaminant. This pilot series showed therefore that a bacterimmia could occur after catheter removal, and encouraged us to carry out a fully controlled series.
In the second series of 15 patients, we cultured the urine pre-operatively, immediately before catheter removal, and the first post-catheter micturition specimen. Three blood cultures were taken: Sample 1. Immediately prior to catheter removal. Sample 2. Two to three minutes after catheter removal. Sample 3. Approximately fifteen minutes after catheter removal (Fig. 1) . In all cases the first and the third blood specimens remained sterile. In 7 cases in which the urine immediately prior to catheter removal was sterile, the second blood culture was sterile, but of the remaining 8 infected cases 3 showed organisms in the blood culture which linked up with those in the urine; and in 1 other case in which the catheter fell out and was replaced shortly after, a blood culture, taken because the patient had a rigor, showed a Gram-negative bacteriemia corresponding to the urinary infection.
SECOND AND THIRD SERIES
In our third series we took similar urine specimens and blood samples, not only in relation to the catheter removal but, where possible, immediately after the first natural micturition. These latter samples were, for obvious reasons, more difficult to obtain and so far all have remained sterile. Of the 16 cases in the third series, 11 had infected urine at the time ofcatheter removal, and in only 1 case was there a positive blood culture-two organisms, Staph. albus and Staph. aureus, were isolated from both blood and urine. The results in the three series are summarized in Table III . We had hoped to demonstrate a bacterieemia at the first micturition after catheter removal or even after straining to pass urine or straining at stool in the first few hours; so far, however, we have been unsuccessful, but I am convinced that a bacteriuemia can and does occur at this time.
We have also carried out a short series of blood cultures after instrumentation aloneby way of confirming Barrington's work. Table IV shows the result. 
CONCLUSIONS
We have demonstrated that, of 38 patients in whom the urine was infected at the time of catheter removal, a transitory bacterimmia occurred in 10 and in 7 an organism with the same biochemical and/or sensitivity pattern was found in the urine. The organism appeared a few minutes after catheter removal and disappeared in fifteen minutes.
We believe that this is the mechanism and portal of entry by which a septicemia can occur after urological operations, and that the incidence may be much greater than is thought because bacterial shock may cause death so rapidly that a confident clinical diagnosis of massive pulmonary embolism is made. However, the unusual combination of hypotension and pyrexia should lead one to think of bacterial shock.
The classical picture of septicemia may not be clinically distinguished from a severe urinary infection, but the strangely apathetic, pallid, sometimes cyanosed facial appearance in a patient who is known to have pyelonephritis may make one think of a coliform infection.
We have found intravenous oxytetracycline and chloramphenicol the most useful antibiotics, and prompt and energetic therapeutic measures are a matter of profound urgency.
Finally, this is just another reason for improving our methods of prevention of postoperative urinary infection, and our findings give further support to the theory of himatogenous origin of the so-called ascending pyelonephritis. I would like to associate with this work the name of Mr. K. B. Linton, who has done most of the bacteriology. Also I wish to thank Mr. Ashton Miller and Dr. W. A. Gillespie for encouragement and help in preparation of the paper.
